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'^^0030027556 %^ <£A- 2003/10/23 

[ASM] 

^^S- ^^HH <£^3\- ^4=^Rr ^#4, ^W^l-SlZL<Hl 

<3<>H>H ^aflAlEi^ c^&| ^}Wr <3<^H if^fe^nt ^ 

^V^Sl ^ o^eflol cg<*<^ c^e^ ^Iro] l^s^l ^uf. 

5. 2 
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^0030027556 %% <£7}: 2003/10/23 

>2}-.E*)l ^ ZL ^^{Semiconductor device and method of forming the same} 

te^l i*Hl ^ ^s. I-^e^^s. ^£4. f2fl 

JE 1* %T-2^ ( ti_V£^| 7l^;(l) #6)| *>^-#7i^<^^- (3 )^. ^f^tf. ^ C^eflol cg« 
(AHH A oM *}^#^^^°V( 3) o. sjflE^^o] a o V 7 ] #JE%] 7l^(l)# 7 ]i=. ^ 
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^^0030027556 %^ ^^>: 2003/10/23 

°1H ^7) A] 1 f^^^te jxjjE^Sl^ H.-T" 317^ ^ ^- 7 ) sfltr^Efl^g- 

*fl^ 3flj=.si«#B^(ll)l- #7} ^(BHH^r ^lTl^H 

<H3M <83(AHH #7} 5=^8=1 #^3^8: S^f- ^l7l£l<H -8-71 7fl 1 f^M<£ 

^■(9)4 A oM sfl^HSlf^ndD^ ic:#€4. ^7l *^;fc*Kl5)7> l^Eal) 7l^ # 

^ A oHl ^ 2 ^7^)^(17)^ ^A^Vcf. ^7l 2 ^^^nV( 17 )o. Aj- 7 ] afljEL-g- 

^ -R-#^(19)4 ^€^-(21)* -^i^Ml *8^«H ^sflAjE-ll- ^t!:4. JflB]^ 
^*I*1^(17)* *fl 2 #?i^^sv# ^#*Vnf. >8-7l ^(BHH a o v 7 i ^ 2 

f^Bi^ ^ ^71 2 ^^7^1^ *}Bj)S SflE^H Aj- 7 ) 7i*J-^7>o) <£*M. ^X\^}^ 

^ll:€-^#(24)# ^-7] ^m^-ia!l-(24Hl it^|^ f ^^^>7l *H 

, ^4 #E]^E|^- TjrS] T^J- *}ol^- ^t}7) -2-^ #(26) o] ^JS.^. o]M. ^ b] 

^4 ^ ^4^(25)* ei% v *V7ll ^^}JL, 600°C<>]#£| ^lE^H ^t^S}* 

^^^(26)^- ^^^V7l ^*fl 600°C°R^ ^SoflA-] ^<£*iEH oj §fl ^. 7 ] ^ ^eflo] <3<* (A) 

°1H ^71 7H3flAlE^ -B-^S]-(19)-^ol 13}.£H 4i7> -^^-Al ir^^^-7> ^7}^. 
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^^0030027556 %^ <Qx\: 2003/10/23 

€ <H3H ^5flA]E^ o}^ ^^*>JL, ^.O^ ^^5]^ <8*H^ 

^^Hl #°*M: < ?i7>*>7l ^W^I-b^* ^>7> nfl-f a. Til t^l ^*Kn.*} ^ 

-2-^# ^«fl 600°C°1#^ i^S]ES >S <H3M *H *1 ^Sfl^l 

34 ^3 ^7>#o] <is}-£H aViE^l i^fsj ^s]£7> ^ &tj-. 

'> #?1 S-^* «H^^7l ^^H, «V^o^ 7l -^ <q*\}f>}3L *YSLz\) 

^7>o] Al^rr-g- ^T-A]^ ^ ol^ aV£^ 4l7># ^^-^^1 ^Cf. 

Uj-SM, #71 7l#aj ^11- ^^71 ^°fl <4^ MKE*fl ^7>^ ^S\S. 

^i7l^O.S. 3^T*Hr *fl*^#&|ZL ( #71 ^^5)5L <3^HH # 7 ] SB^Ti^^ ^ofl *§ 
£ 7i^7>, #71 nfl#€-^^Sln, #71 T^Ml*} # 7 j 5^f^^^nV|. ^ 1 f^Tj- 

#71 >i <>|eflol cgrtcHlA-1 a o V 7 1 1 f^^St^* 3~f-«H #71 nflS-^Hn^-^zi^. £ 
7l^o.S ^*Rr *fl 1 2fl = ^^l-e1ZL, #71 ^^S)^ <8«H*1 #7l *fl 1 # 
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^020030027556 %^ <Qz}: 2003/10/23 

€ #7} o]5iioi <^^oii^ ^7) l ^E^telas} *l7l3 

> A c V 7l 1 3flJE.^-l"#EiZl^ ^7l 1 #7M<£nl- ^ #7l nfl^^^e^o) A>o] > *! 

^•7] 2 5fl£L^^#eiZLSf aV 7 | *)1 1 * #7l ^HM^l-o) AVojcll ^1 i ^aV^ol 

7fl^fl€ ^ 5^. #7l nflt^-lH^B^^ AV 7 j ^ x #?i^<gnl- ^ a o V 71 ofl Tg-S eP ^ ^ A> c>l ofl 

l> #71 *fl 1 ^^^o^nV^ A C V 7 ] ^| 2 f^g^ A^ojofl Z}-7^1 7 fl T-fl € 4 1 # 

71 «VE311 ^HH a o V 7 ] 71^71-^ #^#ol _£3§5l $S^E|^.0.3. ol =C^^ ^ olCf. a> 7 | 

^(CoSi z ) ^ M^elA>olH.(NiSi w )» i^Kr ^l-^H ^i^fe *>M-^- ol^^l^lcl-. -#7] 
^ a o v 71 ^If^fe]^ af^^Tll^ ^31(W), IH^IteKAI) g ^2j(Cu)* 5. 

ZLf-oflA-1 Ainfl£)i=. ^-uj-o] Ol^^^iq-. 

£ HV^o^ 7 ]^^ 4-^1^ ^#*>7l aV£^l 4l7>ol ^ Wj-^a. 

^ ^eflol <^^ofl^ TlsflAlE^ ^#^ 7 ] £6\] ^±A^\ ^£-2}- 
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^^0030027556 #^ ^7}: 2003/10/23 

nl-o. Ao>7] ^ sh}| M ^g^tf. 

^•71 DflfSESf 5 j n ^-71 7^* 0 V^>7> tiV^^l 7]^ £^ *1] 1 ^ 

*>l=K ^7) ^ 1 #^<a^ 2flE^^ ^7] nflS-^-^^^ZLl- ^1 1 sflJ=^# 

* *§^Kr ^Hl #71 ^^7^1- Jf£-* ^#A)7l^ ^1 2 ^ = ^^#-8: ^^W. # 

71 1 ^ *ll 2 ^--s^^s] ^o]s. ti> rt-o. g^s. ^ni#(ohmic layer)* ^^tVcf. ^ 2 

3#*H ^7] ^1 1 ^ ^1 2 2fl = ^-^*l-^; *fl£4. ^7l ^1 2 S^^H ^]sH ^ 

#1- <LH1 *fl 2 ^l^^^l^ ^1 l ^ ^1 2 ^^sejse^s.^. zj-zv ^*Vtf. ^-71 

1 ^ 2 sH^n^ei-Ll: ^ ^>7) 1 #7_V^^^ ^ xjzj- z\7]^-Qr ^tr^. # 

7l ^ 7^1^1-0. AV 7 ] ^ ! jtflc^EH^e^^ ^7l^^5. ^^>£] *>^-^^-, -B-^i 

^\ ^ ^W]*Rr T^l^l" ^j-71 *}5LM) 7}%°\ #6fl ^ 2 #7_V^ 

^-71 ^<£s}5. ^^HH AV7] ^ 2 ^tV^oV^ sji^^^^ ^ 7l ^ 2 

^•71 « 0 >«H] ^C^A^ ^-71 ^1 2 ^^>^^^ ^^^71^^ ^^^BVol T 1 31 
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TO20030027556 ^ <Qt\: 2003/10/23 

n fl, #7"1 ^#^^^1 600-900°C ^rH^l^i 10-30^ *r #7] ^.^#^8: 

«>^*l«Mlfe BlEl-^SlA>olc( TiSix ) ) E}-^#^SlAl-ol£L(TaSiY), S^H-g S) A>o] c (CoSi Z ) 

^ q^5lA>ol^( Ni si w )# H#^l^ 4d^€ ^ 5M. ^71 Xl 2 JE^* ^#^1-71 

*H , ^"71 ^|£3flj|o| ti>^ g±=. ^ 1 ^VnKg- ^^*>J1, #71 3 S^Kg: *| 

#*>7i *hi, #7i ^ms.^#si ^4 §^ xi 2 3*M9-§- ^ sa^K °h # 

71 >fl 1 ^ Xl 2 Hf^sMl^ EjEj.^3WTiN).2.3. ^ 9X^. ^"71 XI 2 £ 

#nj- «J A o > 7 ] ^ 3 rr^nl-^ Hj-^^Xl^ ^€(W), ^"l^CAl) * ^3 (Cu)« 
^-f-^H ^3*r 3<X-E #^5L T= 

^-71 H];£X1 ^ ZL tij-^^l rtf2^ ) ^^2)5. <3<^HH <£^3\- 

^Mr^<HH ^ oleflol cg^oflA-1 ^sfl^lE^sl- ^ crje-i iXff ^Aj^V Cf-g-ofl ^ 

^4. SE^:, ^^SlS.21 A^M^S}- H ^ 5 flol eg erf o] ^^3.lH^E-lZL7l- #^5L 

Cf. ZL^M-, ^7^ -g^O^lfe AjA^H-ofl ^3*1 ^BflS ^Xl^ 

-S-^lBl , <*)7H ^ 7 fl£l^ ^^Hl^ 7fl A] 51 ufl-g-ol ^^sr>j7 ^-^^^ ^ ^51^- ZL 
5lJl ^ *H1 71] A>A o Vol ^«-*l ^^-^ ^ ol^^- §1-71 $]f% ^olcf. 

-^tl aZ^^ / # ^ ^^#21 ^^1^ ^ ^ # 7^1-71 ^Sl^^l ^°1^. ^Xl^i 
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'1020030027556 %;^ °^t\: 2003/10/23 

£*H £*H -f-^-l-^r ^A^#^r M-eMM , ^ <H 

<20> £ 2^r u>^-^^ *!*HH1 "4^- ^£.31 i*}^ M-E^cf. 

<21> £ 21- #7l H c^eflol <^^(A)4 #7l 3. ^(B)-g- ^l^Rr «V£^1 

7)^(100) #°fl *Hff^«?iBKl02)ol ^7l <H3M ^(AHH #7l ^tt&&<& 

^"(102)* ^-§-*H #7l alS^l 7]#(100)^-. ^#^1 7l ^i«#(104)o) o|c}. 
D fll-€-^#^ZL(Buried contact plug, 106a )^r #7l ^i»#(104)^r *fl-*M #7l 7)^ 
(100)^ ^7l^o.S #7l ^m^#^n(106a)^ #7l (Buried contact 

hole, 104)SH)*> #7l ^*(104) ^Hl^l ##s|ol # 7 ] s>^7i^^^(102)^r «J 

^ S^§: *r 5a^. #71 ^(BHH #7l *V^^^^-(102) #*fl ^^-^>(108)7> 

A oM 7-i%l-^>(108)2f #7l nfl§SE»^^Il(106a)^ ol^^ ^ oj 

£ A oM 7-^^4(108), #7l °m^^^s^zi(l06a) g #7l ^#?i^^^-(102)^- 

711 ^1 1 ^Zl^&^i 112)£r #7l *fl 1 ^Z^l^CllO)^ g^cf. #7] ^ o^eflol eg 

^(A)oll^^ #7l ^ 1 ##^^-(112)4 #7l Tfl 1 ^ZV^^nV (110 ) o. ^ s ^*>^ #7l 

n fl #€-2} #^zl( 106a) !- 7l^ *fi 1 2H = SEfl^( 113a) ol oir4. # 7 1 -^s]^ ^(AHl 

^ #7l 1 ^^>^^^(112)4 #71 *H 1 2^-7^1^.(110)^; 2>3fl5. ^f-*M ^ 

7-1 108)1- ^#*1 7]^ 2 3tfl^s^^(i 135 )ol oicf. #71 all 1 ^ 2 sj|i=^-S-& 

(113a, 113b) ^1 ^^(114)o.S g<>M , # 7 i # 7 i ^ i nj i 2 aflJE.^ 113a, 

113b)Sl 115)iL3. S^l^. -8-71 -g-^QU)^ #71 £.^(115)£- *fl 1 

^^(116)«.S. m^iq-. #71 ^-^^(114)^ H>^*Wlfe- ElEl-^-di), ^#(Ta), i^H 
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^20030027556 #^ <£x}: 2003/10/23 

(Co) ^ M^(Ni)# 3LWfe =L&<%*\ ^-#0.5. 01=^^1^ j AV7I 

(115)^ #7l -Jd^S)^ =-4=^ ^e)A>ol=s ol^o]^]cf ^-71 Xl 1 g 2 ^E^E!j 

£-*(113a, 113b)-£- Xl 1 ^ Xl 2 3fl jel^i!) zl( H8a, 118b) 3. Xl^t}. #7l Xl 1 # 

^^^5V(112) % #7l Xl 1 ^ Xl 2 3flJE.§^#^zi(118a, 118b)fe XI 2 ^7-1*1 ^(120 HI 
<9«fl g^cf. A oM Xl 1 ^ Xl 2 z^xl^aio, 120)^ ^El-^g 5^.2.5. o]=-o^^ ^ o|cf. 

#^1^>, #7] XI 2 ^zM*lsV(120)-ir Sfe ^^^^^-(^1^1)^ ^7\% ^ 
$14. A oM ^f-^sKVO-^L °1^-<X^ *r ^4. A o V 7l >t olsflo] ^^(A)ofl 

Ai XI 2 ^^^^-(120)^- ^-g-^H #7l XI 1 3fl^€-^#£i^.(118a)sq- ^7}*\<LS. %4=-f>}±: 
^^(12Sa)o) tg^js. ^. 7 ) ^ o^ lo -| ^(aH^ # 7 1 ^^i^-(128a)^ 

HS^t ^^>X1 -^-^si-(130) ^ #-¥-3l^-(132)°l ^5flAlE^l- o] Ao> 

7] ^>-?-^^(128a)^ #7l #^*I^-(132)£r eI^Ht lJ5^_°S °l^o^ ^ #7l 
-8-^1^(130)^ S}^#^o.jiL <>1^<X^ ^ ^71 TisflAlEi^ # 7 ] ^^^-(132)^ ^ 

iJj! #7l ^^5] 5. <3<*(BHH #71 XI 2 ^Z]-7^1nV( 12 0)# A) 2 #^^^(134)^1 

^4. A oM ^^sjS. ^(BHH #7l XI 2 ^7i^^sV(134) ^ #7l Xl 2 ^^x] sKi20)-§- 
^-S-^H #7l XI 2 X) = ^^ZL(118b)-g- ^#a]7]^ Xm^*(136)<X ^^IfVcf. #71 n)l 
136)^1 ^4 *j) 2 ^^(138)^.5. 1^4. #7l Xl 1 ^^-^(116) ^ Xl 2 

^3)"^-(138)^: 4^^}Xl^ ElEf^- Hs^O.S Ol =.<^^1u]-. A> 7 | n)H-3.0]i(l3 6 )^. nfl ^-3.E« 

#^(140 HI 2]n Xl^4. #71 XI 1 ^ XI 2 XI = €-^#e-1n( 118a, 118b), =lbJ{J1 #7l 
XI €^#^(140)^ ^€(W), t^l¥(Al) ^ ^5l(Cu)# i^Hfr ZLf-ofl 

*1 ^<X£ sl-q-2] ^^s. ol^-<X^14. 
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^0030027556 44: 2003/10/23 

> 444, #4 ^-2=. ^43^ °J4°I14 #7l ^3flAlE^cf f^ofl ^ s _2.nl 
^(115)4 5fl = ^6]#eiii(118a, 118b)» ^14^5., 600 °C <>1#^ fe^r ^-^-El 1^ 

^nl#(H5)^- 4*1 ^ 4°1 *^o)l ^44^4 ^ O^E] ^7}^r $ # ^ 

4E ¥114^4 4°1 tiJrS^ll ^44 44^4 441- 4 ^ oic)-. 

> £ 3 ifl4 £ 10^r -g- 4^ 44^4 4 A HH 4^ £ 29] «V;e*I1 ^41- ^ 4 4^ 

4^* £43-^ 444^ ^-444.£1-°14. 

£ 3# 4^44, 4514 44(100)^§- H 4 314 <34(A) 4 =^44 5. <3^(B)S. 4^r4 
. #4 i*h£*H 71^(100) #°fl 4 J f#444 4(102)1- ^#^4. #4 *>^^^4(102)^- 
^4^- #44 444 #4S ^ 44. #4 43H ^(aHM 44 *>«-^^ 

44(102)^- 4^4^ #71 4^4 44(100)^- ii#4 71^ sin^(i04)# ^444. 

£ 4 ^ £ 51- #71 ^EJjl-(104)ol ^45} #7} 4^4 4^(100)4 44 # 

oil *fl 1 -&44# €-^444 ^#44 #4 ^«.*(104)-g- 4£4. #4 4 1 £444 sflEi 

#4 4 4 314 0 j^(A)4^ #4 3.^^(104)^- 4-°-tt ^l-€-ej#£ln(106a 2^ 
I06b)l- ^44xr ^4°ti #4 ^^s. <3 4(BHfe- #4 4-^4444(102)^- 44 

*i4^4(108)-l ^#44. °H, #4 4 #€-^#^^-(1063 J£^r 106b )^r JE 54 ^-^Jl 
106b4 4°1 #71 ^-^#(104)^14 4714 5. 44 42:4 JL 106a4 4°1 #4 
(104) 4^-5. ##44 #4 44#44 4 4(102)4 44 4^4 ^ 44. #4 l 

-44^ #4^sl^o.s ^44 ^ 4il4 4 1500A4 ^41 44 ^ 44 

. °H #4 l-^#4 £4 ^5M- 2444 #4 44^4(108)4 4*ch§r 3:44 ^ 44. £ 

6 44 5L 10°H4^r 5. 44 #3H 444 4^,4 
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^^0030027556 #^ <^7}: 2003/10/23 

>> 51 6* #^}^ , ^7) ^±*H10&) ^5-42] nfl-§-^ zl( 106a) 7} 

H>iE^l 7)^(100)^ #ofl M^7fl 1 ^z}- ^^]^(iio)# 3#^=h ^-7] ^ ! Alz| 

*|*1*K110)£- H>#3*Mlfe 150 A ^ ^ ^-71 

1 1 *1*1*K100) A oHl 2j| 1 ^*HL^(112)* ^^*>J7 AVtt f jg^^-tl.. ojnfl # 7 ) 

*fl 1 #^-^^^-(112)^- »>^*>7fl^- HDP(High density plasma) ^sK^S. 2000A 

£ 7# #7l 1 #^^«K112)^ ^-71 ^1 1 ^^^tiJ-(HO)^- 2fl 

E i ^ *M A oM ^ <H efl O] ^«( A )oflAi Al-7) ^#€-^1-5111(104)1- in#Al7l^ ^ 1 sfl^^^ 

*(113a)# ^*Rr ^Hl a o v 71 <3<*(BHH aj- 7 | ^J-^KlOS)* ^#^7]^ 

2 5fl^^*(113b)^- ^th}. ^7] A] 1 ^ ^ 2 2fl^.€^*l-(113a ( 113b) ©1 ^€ 

7]^:(100)^ *Ha-$M ^-S^Tfl ^^-(114)^- ti> £1-31^1- 7^1^ 85A£) 3^trC|. 
. ^-7) ^-^^(114)^- El^(Ti), ^#(Ta), S^rH(Co) ^ ^^(Ni)# 3L#*Kr ^-P^H 

A}B«£}^ 5>u|-0] =4*0. S Ol^^ ^ Olcf. AT- 7] ^nV( 114) ol #4? <l*j 

3 w>^^7fl^ 650 o C2l ^Si^H 15^ ^.oj- ^s}^ ^-71 ^n]-(114)3f 
i*Kl08)^ A>ol^ ^ ^. 7l ^nV (11 4 )3 7|. a o >7] nl]s.SEH^ £ ^( 106a )^ A j_ol<i| ^jofl 

^ ^e^M^si oi^c^^i^ 0.^^(115)* ^W-. ^7} ^Bi-( 114) o r 

(Sputtering)^- ^ PVD(Physical vapor deposition) U 0 V ^°11 ^^fl ^€ *r &tf. #7l 

^^-(114)£t CVD(Chemical vapor deposition) >fHH ^€ ^ Si^f. °H CVD 

£^ 650 r 7}- ^ ^ Si,— °i ^^(ii4H cvd a o>^^l A o v 7l =4? l^el 

*3 SSI 0 ! Tj^ll-ofl ^#(H5)ol ^ olcf. A o V 7 ] ^^( 115 ) g ^j-71 =4-5} 

(114) #°fl 1 ^^(116)^- a>^-^*>7fl^ e]b}-^^5}-bi.o. s 250A ^H^- ^^tr^f 
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^0030027556 #^ <5Ja}: 2003/10/23 

. a|| 2 S^Kg- ^z}-*H n>^«l.>Hfe 2000A ^v\}3. ^0>}<^ #7} all 1 * all 2 

#1- (113a, 113b)* *fl£^r. -*7l all 2 51 ^\ #7l afl 1 ^^(116), £ #7l ^-^^-(114) 

°fl tfl^H ^W^* *H8*M ^7i ail i f^^Cm)* -^AHl # 7 ] ^ ! 

^ all 2 ^-E.^-^*l:(113a, 113b HI AA #7] afl 2 SL^^S °l^-<HalTr ^1 i ^] 2 ^ 
^^#e^#(118a, 118b)* ^W^r. al] 2 5L^^ =tA ^ l^lir* i 

JE 83}- 5L 9<M « 0 V^* o]-8-*H ^c^o} T^AlE^ $^$1}. 

51 8* fe*}^ , all 1 5? *H 2 5ll = ^^#aizi#(ll8a, 118bH ^} «V3£^il 7l 

100)31 al^ #ofl X) 2 ^l^^ni- (1 20) * ^^^(mold layer, 124)* aHliiL «8^t].. 
A o v 7l all 2 ^^^^^-(^o-g, «}fJ-al«M|fe- ^51^3^0.5. 500A2) ^ns. ^ sa^. 

51^1^1^ ^^d>, ^71 all 2 ^^^1^(120) ^oHl ^HzJ-;*)*^* El-^AV^-^-o.^. 90 

aflTl^nfl, ^zl-^^oi ^j- ^ o!^ av 71 ^^n| (124) o. BPSGCBoron Phosphorus 

Silicate Glss) SE^- PETE0S(plasma enhanced tetraethyl orthosi 1 icate, Si(0C2H 5 ) 4 )sl t£<£ 

A Sl^r 1-21 ol^nvo.^ tg^jg ^ ^4. ^71 ^^nV (124 )ol 
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BPSGSf PETEOS^] o]^nVo_ s BPSG^l ^f-*flfe 5000A, PETEOS^l T^lfe 12000A^ 

#7l >i <^elH <3<*(AHH #?1 ^§^(124) ^ #7l *fl 2 ^^^1^(120)* *M1 
3. sflEl^^H #7l ^ 1 3xfl^^^#^n(118a)# ^#^1 ?l^r ^S&|^^=1-(126)# 
^^W. #7l 126)2} ESsf^f rtJ-5}- €-^^>7fl ^H^^C 128)4 

-31, 3^(130)* #71 ^S^^l^=#(126)# ^^cf. #71 ^^^-^-(128)^- 

3"*l*MI*r ^Ef^^^^|o_s CVD ^-g- °l-g-«H 300A^1 *§#€ ^ 9X^. #7l 5]^ 

^-(130)^ HSQCHydrogen Si lsesquioxane) Sfe- USGCUndoped Si licate Glasses. ^#^- ^ 

*3*H #71 ^^(124) #Sl #7l ^ #7l *>^-^i^-^-(128)^: *fl7l*H ^ ^ 

^^(124)-ir ^#^1^1^ ^aHI # 7 ) ^jls]*1^:e1#(126) <LH1 ^^i^-(128a) ^ 3^ sfl 
^^ttcf. #71 5|^^ 3fl ^ ^ ^##^5. ^TltVcf. #71 ^*g^(124)# #^ 
#4-^-S *j|7l*M #7l ^1 2 ^ 7^1^.(120)* #7l 1 sfl^^-HM^e^^. &7}?s\o_ 

3. *>^-^i^-(128a)* ^#tb^. #7l ^^^(124)^ NH 4 F^ ^o] 

S.^}^ -§-^* °l-g-*H ^}7]^ ^ &t±. Aj. 7 ] ^^^-(128)^1 HS5l-^# u^s} -B- 
^51(130) ^ #^-^l^-5]-(132)-g- ^i^l-711 #71 -fh*l(130)^£r wf^-^i 

%-#2l-5i-(Hf0M)^ *S#^- *r Sicf. #71 #^ 
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^-^(132)^ W}^*}7fl^ ElEf^-^^-nVo.^ 400 A 2] ^IS. ^ ^ 

^l^, #71 #^^(132)^- i^*>7l ifl*H #7} #^-#^-(132) #°ll ^i^AS 

lOOOA^ *M|S ^ SiCf. 2flE^ aZj-^ ^sfl ^-71 ^^2)^ <83(B)<*IH 3^51 # 

7] #-¥-^^^(132)-g- ^Tltb^. °15L*), #7] € o^o] ^^(A)oflA-l #7] ^^^(128a), 
^-^^-(130) ^ #-^-^^(132)0.5. ol^foH^r ^5flA)Ei# ^ 01 cf. 

£ 10-i: #7l TlsflAjEi ^ #7l ^1 2 ^ ^AA *1 «K 120)-g: H-E-Ij- ^1 2 

^^-(134)^: #7] ^1 2 #?i^<a^-( 134)^8: HDPSf ^ #S}-^- Tfl^ 

26000A21 ^Tfls ^ 9X^. #71 ^^sjS. ^(BHH #71 *]1 2 §^HI<3^- 

(134) ^ #71 *fl 2 ^l^^^(i20)# sflE^^H #7] ^1 2 4_E.SBni-EizL(ii8b)^: 
71^ ^^^#(136)^: ^^tbcf. 

£ 21- , #71 oil 136)^1 gfe 4 2 ^^(138) 

^^n., ^1 3 £#1-^3. #71 ^^^^(136)^. ^ ^l^^^siiKUO)* ^tb4. 
°H, #71 2 ^sv^ ^eHt^SKvo.^- M0CVD(Metal organic chemical vapor deposition) 
5E^r ALDCAtomic layer deposition) tHH ^*fl ^€ ^ ^^f. #7l 2 ^A^ol M0CVDS. 

^€ ^^-8r£^ u>^3i§>7fl^ 300-400 °C , ALDS. ^€ ^-f ^^^r£^ 

*M1^ 450-550 °C°l£r. 

#71 ^^l ^ 1 3 > Ti^lWEi!- *§^i5}7) *H nlEl ^.Sl^ Tl^AlE-l 

# ^ 600 °C °l#£l fe£ ^^^r£# US ^1 &°.JELS TlsflAlEl^ ^^^-^ ^ 

7r!r «oM^ ^ 5^. 
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*3°1H € <3«H*1 ^5flAlE^ ^ -O^SJ i^>l- ^^*V Cf^-ofl ^^^^ 

^ ^ o^efloi cg^o^ c^a] ^^^o] <is|-sq*l at]-, 

3^ *11HM-sq- A i <H3H ^^o] ufltaai| e j 27 ). #^5. ^sIjels. ^ 

0} ^ 
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1^7--% 1] 

^7) ^^5] 5- ^-^1 ^1 1 f^H^^Mr ^7l 7i%>^7>^ ^71^0.^. 

^7l^O.S. Dfl^^^&lzi^ ^Wl^ HV5L^1 ^7f. 
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2] 

XI i *<H1 aMH, 
3] 

X] 2 *<H1 SM^, 

A oM ^^tb #^ <X £^S€ #3^^ 3* mtSLS. *}*= a>£^l 

13 t 1 * 4] 

3* *hEXl 4i7>. 

[^^*o> 5] 

XI 1 *J-ofl SU^H. 

(CoSi z ) ^ H^MB^H^(NiSi w )-& s^sHr ^i^-cr sfujs <X-¥-<X*l-& ^ o. ^ 

6] 

XI 1 ijH 

36-20 



# 

ID20030027556 #^ <Qz\: 2003/10/23 

#7l 1 2fl^L3.in^^Zl^ #7l 1 f^^^ ^ #7l *fl#-^«-5.iZL^ , ^ 

i ^ 

7] 

^1 6 * 0 H1 9X°)*\, 

#7l 4 1 ^ ^) 2 ^^^(TiN)^ ol=Lo^)^ ^ o, h^jo £ 

8] 

(Al) ^ ^^(Cu)# 5L^Kr ^f^M ^^s]^ o]^o1^^ 3^ s.^ 

— S. ^ 51^1 ^7}. 

9] 

#71 7l^ofl ^B^Tj^^-g- 3^*Hr ^Tfl; 

#71 ^^^cgnKg. sflEi^M #71 ^ o^o] cg^ofl ti>c^ 7)^ -S 
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*H-ffe #31; 

1"&|ZL«- ^*Kr >£ 7 ] ^#<35L <3<*3l ^-7] S^f^^ #<*fl 

A oM nfl^Slfl^eiZL ^ ^7l ^^7>7> ^£ #J£3l 7)&% gfe 1 

# ^*Kr #31; 

^"71 31 1 ##^<3^,g- SflEi^^H 4>M ufl^-^EH^-BlZLl- ^#A]7l^ 31 1 3HH.SEH^ 

"i- ^*Hr ^Hl ^-71 7-l*J-^7># Jf^-aJ ^#A]7l^ 31 2 ^JE.^^ «§^*Kr 

#31; 

A oM 31 1 ^ 31 2 31 = ^^«^ ?*o]5L tij-rt-^- g £ s ^#( 0 hmic layer)* 
^ #31; 

31 2 J£#<3-# ^IfsH a o > 7 ] ^ J ^ ^ 2 3fl = SEiji f |. o.-. cjTfl; 

#7l 31 2 SL^^Hl cfl*><3 ^#s}- ^-g- ^ls}<3 a o v 7 ] >fl ! f^^^Kg. t #Al7l 
tt ^-71 31 1 ^ 31 2 31-E.^^^-i- #31 31 2 JE^iL 5. ol^^ 31 1 ^ 31 2 31 

£^«jfaiiLti ^ #31; 

A oM 31 1 ^ 31 2 Sflc^EM^ZLl- ^ # 7 ] ^ ! f^V^nVo. gi=. 7^1^-* ^ 

^*>^ #31; 

A oM *i*l sj-lr ^fsfol #7] 31 1 3l = ^^#aiZLfil- 7^7}^SLS- ^^}£l 

- . ^ ^Y^d^-i: ^ti]^ 7131A1E11- ip^Rr #31; 
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«K£X1 7)&s) ^o\] ^ 2 ^^Hg^^M- 3#*Kr #31; 

A oM ^^S)S <3<^HH ^-71 Xl 2 ^^Hi^-i- sflE^frH #7l Xl 2 sflnaejt^n 
XI 3 S^i^S. #71 Ifs^ft XH^^^l- l^j^ #7jll- ^t>l*Rr 

10] 

XI 9 *M 91°]^, 

^"71 XI 2 f^^-Sr ^^^>7l^^l Ai^xlnv^ tg^Rr cl^ll- ^ ^1*}^ ^J^- 
11] 

XI 9 %H1 S^i, 

#7l XI 1 £^ #S}^Sl^°.5L ^£l^r ?J-gr ^AsL h>£ 

[^^*J- 12] 

X] 9 *<H1 5a<X^, 

^"71 iL^## ^*H= ^Xl^r, 

^<X£ A oM Sfl^Bfl^^ ajo^c ^-^Kg- ^*Rr #7fl; 

^"71 ^^^Hl tfl^><X #4* ^1*><X A oM ^* C V^>^ ^71 ^4=-^°] % 

XH -2.^* ^*Kr #7jl« ^wl^ 3* ^^.S *Rr #51X1 4i7>^ ^ ti o v^ 
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[3^*8- 13] 

xi 12 %hi sa^-H , 

A oM ^r<l^e1 ^£ 600-900 °C ^JE^a-I 10-302: ^slxr ?J-g- ^3-2-3. 

[3^8" 14] 
*fl 9 *<H1 

^7) _SL°1#^ ^E^^£|A>olc(TiSix), ^W^l S^H ^(TaSl Y ) , iEL^ H^^AfolJE. 
(CoSi Z ) ^ q^^A>ol^( NiS i w )» 5L^-^ Hf-ofl^ #^5^ <5}t+5. 

15] 

Xl 9 9X^^\, 

-8-71 2 51 3#*>7l *H, SjU=Sffl^o} ^4 «}^|- ^1 1 ^Sj- 

16] 

XI 15 5fl°H, 
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[3^* 17] 

*fl 9 &<H*1, 

^7) ^1 2 S.^^- ^ ^-71 ^ 3 ^€(W), ^nl^-(Al) ^ ^.^(Cu)l- 

<5Kr *>M-^ 5J^r ^ JLsL SKE*)! ^ 

18] 

A 0 > 7 ] a]z| a]*]^ Aj-ofl ^nv (mold layer)* ^*Rr #31 ; 

71 ^1 1 4^#^f ^#A]7l^ ^£51^1 i^E.## ^*Rr ^7^1; 

^*Rr ^741; 
-E.* o_ H i ^Jf*^ ^ ^£i* ^-71^ ^741; 

A oM 5)^^ ^ ^71 ^T^H SH^^g. ^71^ #7fl; 
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